[Cell therapy and other neuroregenerative strategies in Parkinson's disease (I)].
To review, from a mainly clinical standpoint, the different strategies applied to regenerate or restore the nigrostriatal dopaminergic system in Parkinson's disease. This first part focuses on the results of adrenal medulla and human fetal mesencephalic transplants, and a second part will address transplants of other cell types, administration of trophic factors, and gene therapy. Adrenal medulla transplants were abandoned because of their inconsistent results and high morbidity. Although fetal mesencephalic transplantation can produce long-term restoration of striatal dopamine deficiency, this neurochemical effect is clinically inadequate in presence of progressive neuronal loss. Other strategies with similar 'dopaminergic' action mechanism are not a therapeutic option in this setting. The objective of neuroregenerative therapy for Parkinson's disease should include trophic restoration of damaged neuronal systems, since improvement in striatal dopaminergic function is not sufficient. After the recent failure of the direct (intraventricular or intraputaminal) administration of glial cell line-derived neurotrophic factor (GDNF), attention of researchers has focused on indirect methods, including transplantation of GDNF-producing cells (carotid body cell aggregates or different genetically modified cells, including stem cells), and in vivo gene therapy.